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Abstract：By placing multiple elliptical scatterers in an unit cell, multi-oscillators sonic metamaterials are constituted. The 
coupling effect of different scatterers arrangementsis investigated;and its influence on the band gap properties of sonic 
metamaterials is revealed. With the investigation of vibration modes, the physical mechanism of band 
gapsgenerationisdiscussed. The results show that the same scatterers with different arrangements can develop different band 
structure; the generation of band gap is closely related with the number of scatterers and the coupling effect between the 
multi-oscillators.As the number of scatterers increases, the bandgap structure tends to be consistent. 
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示意图如图 1 所示。 
 
图 1 椭圆散射体结构单胞示意图 
Fig.1 Structure of an unit cell of elliptical scatterer 
该结构由基体、包覆软层、中心柱体构成，其中，中心椭圆柱体为钢质材料，钢柱的短轴为 4.8mm，
长轴为 6.4mm，包覆层为软的硅橡胶，整个散射体的短轴为 6mm，长轴为 8mm，基体为环氧树脂。
其中，钢、硅橡胶及基体的材料参数如表 1 所示。 
表 1 材料的质量密度和弹性常数 
Table 1 Mass density and elastic constant of materials 
材料 环氧树脂 硅橡胶 钢 
质量密度 ρ（kg/m3） 1180 1300 7780 
杨氏模量 E（Pa） 0.435×1010 1.175×105 21.06×1010 























































































































































































Fig 4. (a) Band structure of dual-oscillator acoustic metamaterial；(b)-(g) are vibration modes at the lower 
edge and upper edge from the first band gap to the third band gap 
图 4(a)给出了椭圆双振子声学超材料的能带结构，可以看出该结构在三个频率范围内形成带隙，


























Fig5. (a) Band structure of triple-oscillator acoustic metamaterial；(b)-(i) are vibration modes at the lower 




Fig6. (a) Band structure of quadruple-oscillator acoustic metamaterial；(b)-(i) are vibration modes at the 




Fig7. (a) Band structure of six-oscillator acoustic metamaterial；(b)-(i) are vibration modes at the lower 
edge and upper edge from the first band gap to the fourth band gap 
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